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Article Info  Non-Cash Food Assistance (BPNT) is a program organized by the government 
in tackling poverty and food needs. The BPNT program aims to reduce 
expenses and provide more balanced nutrition to Beneficiary Families (KPM). 
However, in the implementation of the BPNT program, there are still technical 
problems, including the determination of the wrong target for BPNT recipients. 
To make it easier for relevant officials to determine prospective BPNT 
recipients, the authors create a decision support system using the Simple 
Additive Weighting method where this system produces a ranking as a 
recommendation for residents who are entitled to receive BPNT through the 
calculation of the weighting criteria of each alternative. It is hoped that this 
application can provide recommendations for prospective BPNT recipients that 
are more targeted.  
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Social assistance is temporary assistance that is given to families whose economies are less well 
off so that they can meet their needs and improve their social welfare. One of the social assistance provided 
by the government is Non-Cash Food Assistance (BPNT). This BPNT program is carried out thoroughly in 
Indonesia with criteria that have been determined by the government as a reference for prospective BPNT 
recipients, with the amount of budget that has been made and issued, the government must determine and 
prioritize BPNT recipients. 
Fraud is committed by certain parties, such as a sense of kinship, close friends, and clan relations 
between employees and the community, because of this relationship, people who are truly economically 
disadvantaged do not get this assistance. Where the people who commit fraud can be said to be able 
(sufficient) people. To be able to overcome any actions that deviate from the actual provisions and can 
determine which families are entitled to receive the assistance, the following criteria are needed: husband's 
work, income /month, number of dependents, and condition of the house. So from these criteria, it can be 
concluded that people are entitled to get BPNT. 
BPNT recipients in Bane Pematangsiantar Village have problems in determining prospective 
BPNT recipients, while the problems being faced are as follows: data collection on BPNT recipients is 
recorded manually which results in not being on target in the distribution of BPNT, the data obtained is not 
very accurate, the selection of beneficiaries is not recorded directly by employees who work in the Bane 
Pematangsiantar Village, which resulted in not all poor people receiving BPNT but people who were not 
classified as poor who received the assistance. Even to determine the data on the prospective recipients of 
the assistance, there was fraud committed by certain parties at the Bane Pematangsiantar Village Office. 
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2. Method  
BPNT is food assistance from the government that is given to KPM every month through the local 
village. BPNT aims to reduce the burden of expenses and provide more balanced nutrition to families who 
are classified as less fortunate. 
The Simple Additive Weighting method is often also known as the weighted addition method. The 
basic concept of Simple Additive Weighting is to find the weighted sum of the performance ratings on each 
alternative on all attributes. 
1. Determine the criteria that will be used as a reference in making decisions, namely Ci. 
2. Give the weight value for each criterion as W. 
3. Provide the value of the suitability rating of each alternative on each alternative. 
4. Make a decision matrix based on the criteria (Ci), then normalize the matrix based on the equation that 
is adjusted to the type of attribute (profit attribute or cost attribute) to obtain a normalized matrix R. 
Formula to perform normalization:  
𝑟𝑖𝑗 = {
𝑥𝑖𝑗
𝑀𝑎𝑥𝑖   𝑋𝑖𝑗
   
𝑀𝑖𝑛𝑖   𝑋𝑖𝑗
𝑋𝑖𝑗
      
Information : 
Rij : normalized performance rating value 
xij : attribute value of each criterion 
Maxij : the largest value of each criterion 
Minij : the smallest value of each criterion 
Benefit : if the biggest value is the best 
Cost : if the smallest value is the best 
Where Rij is the normalized performance branch of alternative Ai on attribute Cj; I = 1,2,….m and j 
=1,2,….n Preference value for each alternative (Vi). 
5. The final result is obtained from the ranking process, namely, the addition of the normalized matrix 
multiplication R with the weight vector so that the largest value is chosen as the best alternative (Ai) 
as the solution. 
Finding preference value for each alternative ( Vi ) 
𝑉𝑖 = ∑𝑊𝑗   𝑟𝑖𝑗            …………………………………………………………
𝑛
𝑗=1
(ii)   
   
Information: 
Vi = rank value for each alternative 
Wj = weight value of each criterion 
rij = normalized performance rating 
A larger Vi value indicates that alternative Ai is preferred. 
A Decision Support System is a system created to assist the stages in making decisions such as 
recognizing problems, selecting relevant data, and the approach taken in evaluating choices. For the design 
of this analysis, the waterfall model is used to analyze the application to be designed.  
The stages are: 
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1. Requirements Analysis. At this stage, an analysis of system requirements is carried out by 
collecting data such as interviews and document analysis. 
2. System Design. This design stage is modeled through a flowchart for the entire system. For the 
database using Entity Relationship Diagram. 
3. Implementation writes program code which is an implementation of a design that has been made 
with PHP, Javascript, and MYSQL databases. 
4. Testing. System testing to find errors and deficiencies that will later be corrected. Done by the black 
box method. 
5. Deployments. Software that has been tested and is ready to be implemented into the user's system 
/ is ready to be implemented. 
6. Maintenance. In the last stage, the system that has been implemented can still experience changes 
due to damage or functional additions that occur to achieve its intended use. 
 
 
 3. Results and Discussion 
3.1 Calculation of SAW 
Based on research conducted in the Bane Pematangsiantar sub-district, the alternative to be ranked 
is citizen data. The sample of citizen data to be selected can be seen in Table 1. 
Table 1. Citizen Data 
Name Profession Income T. Child Home Condition 
Mangapul Lubis Entrepreneur 3 jt 4 Worthy 
Bikman Manalu PNS 6 jt 5 Very Worthy 
Joko Farmer 2,5 jt 5 Decent Worthy 
Halomoan Retired 3 jt 2 Worthy 
Bonar Unemployment 1 jt 3 Decent Worthy 
 
The criteria needed in the SAW calculation process can be seen in Table 2. 
Table 2. Criteria Data 
Criteria Keterangan 
C1 Seleksi Profession 
C2 Seleksi Income 
C3 Seleksi Tanggungan Child 
C4 Seleksi Home Condition 
 
The Profession rating needed in the SAW calculation process can be seen in Table 3. 
 
 
Table 3. Professional Rating 
C1 Velue 
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The income rating needed in the SAW calculation process can be seen in Table 4. 
Table 4. Income Rating 
C2 Velue 
>= 2.500.000 1 
2.000.000 - 2.500.000 2 
1.000.000 - 2.000.000 3 
500.000 - 1.000.000 4 
 
The Child Dependent Rating needed in the SAW calculation process can be seen in Table 5. 
Table 5. Rating of Child Dependents 
C3 Velue 




> = 6 5 
 
Rating Home Conditions needed in the SAW calculation process can be seen in Table 6. 
Table 6. Rating Home Condition 
C4 Velue 
Very Worthy 1 
Worthy 2 
Decent Worthy 3 
Tidak Worthy 4 
Sangat Tidak Worthy 5 
 
The following is alternative data that already has each criterion, which can be seen in table 7 below. 
 
 
Table 7. Alternative Data 
No Name KK 
Criteria 
C1 C2 C3  C4 
1 Mangapul Lubis  2 1 3 2 
2 Bikman Manalu 1 1 4 1 
3 Joko Panggabean 3 2 4 2 
4 Halomoan Naibaho 4 1 1 2 
5 Bonar Sidabukke 5 4 2 3 
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Decision Making gives weight, based on the importance of each Criteria required as follows: 
Vector Bobot W = [ 20, 30, 30,20 ] 
 
To make a decision matrix X, a match table is made as follows:  
 






2 1 3 2
1 1 4 1
3 2 4 2
4 1 1 2





   
 
After making the decision matrix X, first normalize the X matrix to calculate the Velue of each 
Criteria based on the predetermined criteria, as follows: 
 
a. 1272030301690003 ( Mangapul Lubis) 





























b. 1271071909560001 ( Bikman Manalu ) 



























= 0,33  
 
c. 1272035708050006 ( Joko Panggabean ) 





























d. 172031205133002 ( Halomoan Naibaho ) 
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e. 1272032412970001 ( Bonar Sidabukke ) 





































0,4   0,25   0,75   0,66
0,2   0,25   1   0,33
0,6   0,5   1   0,66
0,8   0,25   0,25   0,66







Furthermore, the W X R matrix multiplication will be made and the sum of the multiplication 
results will be made to obtain the best alternative by ranking the largest Velue as follows:  
 





𝑉1 = {(0,4 x 20) + (0,25 x 30) + (0,75 x 30) + (0,66 x 20)} 
  =  48 
𝑉2  = {(0,2 x 20) + (0,25 x 30) + (1 x 30) + (0,33 x 20)} 
=  46.5 
 𝑉3 = {(0,6 x 20) + (0,5 x 30) + (1 x 30) + (0,66 x 20)} 
  =  67 
𝑉4 = {(0,8 x 20) + (0,25 x 30) + (0,25 x 30) + (0,66 x 20)} 
= 41 
𝑉5 = {(1 x 20) + (1 x 30) + (0,5 x 30) + (1 x 20)} 
=  80 
From the multiplication of the W x R matrix, the following results are obtained: 
Table 8. Final Results 
Name Velue 






3.2. System Implementation 
Figure 1 display is the login view. 
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Figure 1. Login Page 
 
Figure 2 is a user interface display that displays the BPNT applicant period data. Users can manage 
citizen data. 
 
Figure 2. Period Pages 
 
Figure 3 is a user interface display that displays the criteria data needed to classify citizen data. 
 
Figure 3. Criteria Data Page 
 
Display Figure 4 is a user interface display that displays sub-criteria data. 
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Figure 4. Sub Criteria page 
 
Figure 5 is a user interface display that displays data on BPNT applicants. And users can manage 
citizen data. 
 
Figure 5. Alternative Data Pages 
 
Figure 6 displays a calculation page that functions as an input or value entry from the criteria for 
work, income, dependents and housing conditions for each alternative and performs the selection or analysis 
process using the SAW method on these alternatives. 
 
Figure 6. Calculation page 
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Figure 7. Results Page 
 
3.3. Discussion 
The following are the results of tests carried out through the application by displaying the ranking 
output of 25% of the citizen data that the author managed to obtain as shown in Table 9 below. 




C1 C2 C3 C4 
Jefri Ronal Surbakti 2 3 1 2 48 
Bicar Makmur Sinaga 2 2 1 2 40.5 
Riani Tampubolon 2 3 2 2 55.5 
Posma Gultom 3 3 3 2 67 
Wenni Lumbantobing 2 4 1 3 60.5 
Erikson Pasaribu 2 2 4 3 68 
Bikman Manalu 1 1 4 1 46.5 
Sona Dedi Siregar 2 4 1 3 60.5 
Rinald Purba 2 3 2 2 55.5 
Daniel Pakpakhan 2 3 4 3 75.5 
 
Then the author makes a comparison with the results of BPNT receipts using the same data. Based 
on the comparison of the data above, the results displayed in the application are also found in the results of 
BPNT receipts that the authors receive. So it can be concluded that this decision support system is worthy 
of being used as a recommendation application for prospective BPNT recipients. 
 
4. Conclusions 
a. Officials in Bane Pematangsiantar Village can be more helpful in managing citizen data, criteria, 
and classification and calculation of recommendations because they have used a computerized 
system; 
b. By calculating using the SAW method this decision support system can provide information to 
relevant officials in the form of recommendations for residents who are entitled to receive BPNT 
with output in the form of ranking based on alternative values from largest to smallest. The value 
of the alternative indicates the magnitude of the recommendation level; and (3) This decision 
support system deserves to be used as an application for recommendations for BPNT recipients 
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